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Abstract

Background and Objectives: Investment in research and development (R&D) is a critical
function of government in driving multifaceted national development. Given the constraints
of public budgets, R&D expenditure should be efficiently utilized to maximize societal welfare.
This study aimed to evaluate the outputs and outcomes of a waste management research
program (Zero Waste) to determine its economic and environmental impacts on the society.
Methodology: Research impact pathway, project inputs, outputs, outcomes, and impacts of the
whole research program were evaluated. An in-depth research impact analysis of the 5 case studies
were also conducted, analyzing the economic surplus generated from the utilization of the research.
Results: The research program received funding from the National Research Council of
Thailand during the fiscal years 2020-2021, with a total allocation of 153.11 million Baht.
The program efficiently allocated resources to achieve its objectives, which align with the
national environmental strategies. However, only a subset of research projects demonstrated
potential for generating significant impacts, with constraints in the utilization
of research outputs, indicating a low level of sustainability in research investment.
All selected research projects yielded positive net present values that justified the
research investment, with the highest net benefit of THB 22.7 million. Research projects
across different sub-fields produced varying proportions of economic and environmental
impacts, reflecting the degree of public good characteristics of the research outputs.
Recommendations: Program Management Units (PMUs), especially those involving the
environmental research domain, should focus on measures that enhance research utilization

and knowledge transfer. This is particularly important for research projects generating high
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environmental impacts with greater positive externalities than research with relatively higher
economic impacts, which tend to have higher adoption rates. To improve the utilization of
these research findings in public policy domains, concrete mechanisms are necessary to

create clear linkages with end-users, such as policymakers or relevant government agencies.
Keywords: Research Impact, Waste Management, Environmental Impact
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Research Methods
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Results

mMsnauenansAneludiuiar Buanmsussiiutladotnd nandn nanisuszifiugn
Fiamunseu OECD waznanisuszdiulassnisnsdiine 5 Tasenns dsioavidonsolll
Uaduitn

oot luitdmnennusuiuitouessauinidelunsarlasinis unuauidouas
winnssusunsinnisvezuazveade (Zero Waste) iunnuauillddumuativayunsidean
diinaunsisousiend () Feszneusie 55 Tasans TESusuUsTINasTeEY 153.11 duum

a v

lngiadesolasinislasunuide 2.7 uum tUndduselasinisade 3.7 au Table 1

Table 1 Inputs overview of the Zero Waste research program

Research Budget Budget per Granted period Researchers per

program (Baht) project (Baht) ) per project
project (month)

Zero Waste 153,106,000 2,783,745 16.4 3.7

Source: Own data

MNTMUNTATINTITEANUSEAUNITITE 5 Nqu (Table 2) enUINlATINTITEAUNITUITINS
fansveadudanloienas oA IiFusuUsznuaivayuinniign (Fevay 34 veUUsEINALAY
1u) Taeiade 4.7 Sruumselnsenis sesasnldun Tassnsidedunmsdanisvesyadosinde 16
$Susutszannfenay 30 varuUsranaauRuLTTaInds 3.3 Sruumeelasenis audenyie
AIUNITIANITTANMTDIEININITNEAT N1FIANITNINVBRALNAMNTTH haENITIANTTUAN AN
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Table 2 The 5 research areas within the Zero Waste research program

Number Budget
Research area of
. Total Average
projects .
(Baht) (Baht)/project)
11 52,012,143
Waste management policy/practices 4,728,376
20.0% (33.9%)
14 45,702,857
Community waste management 3,264,549
(25.5%) (29.85%)
12 23,925,000
Agricultural waste management 1,993,750
21.8% (15.6%)
13 17,458,000
Industrial waste management 1,342,923
(23.6%) (11.4%)
5 14,008,000
Hazardous waste management 2,801,600
9.1%) (9.2%)
55% 153,106,000
Total 2,783,745
100% 100%

Source: Own data

NAKAR

dnfumsliesginandnveaunuamifoiy wdunnndnvmarimienvounaluled
(Technology Readiness Level: TRL) WazseAuaNunsauaugnu (Societal Readiness Level: SRL)
209lA5INTITe man1sAnEaInsanandldianmd 1 Tnssziuldinlasennsidednlngisesu
TRL fisesiu TRL 4 manefenislivselovinasAdenieiinsasadunuilussduluiesu fiiing
[17] s99a3Pi® TRL 3 szauiigatiuiAnvanalulad (proof of concept) waz TRL 7 s¥AUa1En
nslimaluladsunuuliiussansnmmudanadesvesnsldon suddu Tuduvessziu SRL
vosunuLidety Tassnsifelsedu SRL flegludasliiu 4 Alidfuinsidusufulidn
Aendedhigannin [17] Tassmsideluuiunu Zero Waste a¥snandnudsesnldiiu 5 Ussian
nandnfiAtostumaluladfuuudmiviamsussiluuasresindofisau 20 Tassnmavide
AnLduferay 37 vessunilasiniiaven sesasnléun nandefidunums insnisvdeuleus
Tun1sdnnisves $1uau 15 Tassnavedosay 27 vadlassniaviavan HanEaduedALSay gL
foyauieafutiinaaey $1uau 10 Tessmaviefesay 18 veslasinisvionn uasnanBndndes
naa Toun nandsludadndeifldanmsteeylunaneasuaygnanvnssusnldusslond uay
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Figure 1 Research projects according to their TRL and SRL scores

UaNINT uHLATE Zero Waste Ssaisnananisininis e vilsde s Ailo Aodsiian
MINTIINTUarNISUTEREATING 9wy 171 Sus definsanmusUuuunanumainms
dulng)funamounslude wu Aaviad Insviend Jng Sumedidn $1uou 67 Tusu sesasn
FounANIERULILR $1U 36 U MIUTLYUNNTEAUTIRIUIU 27 PNy uazsEAy
LRI 26 Tuan

HaN15UszIUA1NNTU OECD

nslasginnudsalassnseuiadin OECD (2019) [15] wuiwnlassnsideluusuay
Zero Waste irnuaenndesiudmunegnsenansvaaviiuas ingUseaidvaduniau (Relevance)
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uHuARELE (Effectiveness) uendiniaanmsliasgvidimuiimnlasimnisaansasidunsls
auszesafimnualiuagldvinensognaliussansnim (Efficiency) ag1alsAa 91nnsinsnze
NansENU (impact) vaslasenisty wuilasansdulvgluidaznguiteidvanunsaasiamanseny
16 (oniunguezgramnssudiiiios 38% vodlasenisiianansnadiaansznuls) dnsuanudsdu
YBIUANTENU (Sustainability) wuinfifissdudesiiairenansenuognadadu Tngluunanguay

FHevgluilasaimsfiannsoasimansenuegneditu Tuvaesinguideduiilassnsidenadiawan
senuliegdgusiag 7-25% sieazidunveamanisiniieinnudisagnunauelily Table 3

Table 3 Evaluation results using OECD indicators

Indicators Research Research Research Research | Research
projects on projects on | projects on | projects on | projects
community industrial hazardous agricultural on

waste waste waste waste policy

(n=14) (n=13) (n=5) (n=12) (n=11)
Relevance 100% 100% 100% 100% 100%
Coherence 100% 100% 100% 100% 100%
Effectiveness 100% 100% 100% 100% 100%
Efficiency 100% 100% 100% 100% 100%
Impact 49.99% 38.46% 100% 74.99% 72.72%
Sustainability 7.14% 7.69% - 25% 18.18%

nu18LUa : Impact Tn1519Uselevdlutandieveang udmuneiian1siUd sundag

1n1990@NSURT/A18UINNTIN Sustainability dAug3E

17: AnzEIYY

NANTSUSSHIUNANSZNUVDILATINISIRUTIEN

1a5In1539eLau 5 lasansiinnsussiliunansenuludedn Usenaumie 1) 1asansiasugaans
ngfnssuluN1TIANITEE: NMIunInuBIIsdIaNionIseanuuULleuIeNiiUszansna 2) TAsanis
WawAnsnmnsnannaanugsiamiienieves 3) Iasinsssuuuimsdanisveandedaialugud
iieldlulsanulnin 4) lassnsimungandniengdeniiasussnaunassuiudiuusznausig
aq a o (% o w a dy ¥ v
Balwiheddmsuidayalssiageneluaniudsenaunisnuaisisagy way 5) 1asin1ste
EUBLUIMNNIIMNUALEENISIAIUAINISINNNSYBsBlannsetindveussimalne tnefisulszuna
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Y83 5 1ATINTIWAUNIEY 22,560,028 U Han1sAUInGTInnalsyleviansuanslu Table 4

Table 4 Impacts of the 5 case studies

NPV IRR Economic | Environmental
Case studies BCR
value value
(mil Baht) (%)
(%) (%)
Applying behavioral
economics to waste 6.1 3.63 40 83.36 16.64
management
Improving the capacity of *
22.7 557 | 86 100.00 NA
Refuse Derived Fuel
Developing platform to
0.34 1.05 6 84.55 15.45
manage sugarcane residue
Developing disinfectant to
0.13 1.03 7 4.20 95.80
treat hazardous waste
Estimating fee for the
0.21 1.11 7 47.29 52.71
electronic waste management

*
Environmental impact from RDF is negative because electricity produced from RDF emit

greenhouse gases more than the electricity produced from other sources [18]

31N Table 4 9zLHiula3191e 5 IasaMsnsiiAnwIaunsaas @ UMaAsygialanuaIiuns
awuidenlasenis nelassmsiidusnunuvesngunisdanisminveadegnanmnss videlasenis
WadnenmnIsHannaIugIRamlesUvezasaNan sy Ineae BCR (SRON lageaawinfiu 5.57
Antdu NPV iy 22.7 81 uag IRR iU 86% 58989NA0lATNISALNUNgUNISInN ST zay
youdunneyumy vielasinsiasugmansngAnssalunsinmsves: msumsnussnadenuiiionts
oonuuuulsueiUsavEna aamansenuiade BCR (SROD Iivindu 3.63 Aaidu NPV winfu 6.1
&1 uae IRR ity 40% Tassmslungudufiannsnaamanssnuldusaesininlasanslu 2 ngudau

FouanuamansznusalieglusunansenumaAsygRalayHansTNnUNIAIINEeY WUl 5
lasinmsnsdiAnwiidadiunansenuimiassgiauardanadeuiwandaiu lnglasainsdunungy
mMsdamsvgranANEouLazTLa AN TEUMaATYERaAnITY 83% gandwansMumad
ndeuisydu 17% sgnilfedifny dddndlAssiulasaimsfunungunmsianistanmdelimians
\nwaslaznguNsinnsmMnveadegnanvnssuiainssansen Ui I LAIades
avioulifiuinslivssloninnuamidelu 3 fuidiussadamaasygiiadundn Tuvaei andde
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Conclusions and Recommendations
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